Hibridization is one of breeding strategy to increase productivity of crop including physic nut (Jatropha curcas Linn.). This study aimed to obtain information productivity per hectare and seed oil content of 11 numbers of physic nut hybrids and their parental in four dry lands. 
INTRODUCTION
Indonesia as a tropical country, has the potential of natural resources. Agricultural business is a business which very potential to be developed in Indonesia because Indonesia has the potential land resources, agroclimate and adequate human resources. Conditions of a tropical climate with sufficient rainfall, the availability of land, and has been the development of production optimization technologies can support the feasibility of developing biofuels. Biofuel is one of biomass energy in the liquid form, such as biodiesel, bioethanol and biooil. Biofuels are fuels from biological sources (renewable energy). In Indonesia there are 49 types of plants that can be used as an energy source. Some of the plant as a potential biodiesel is oil palm, coconut, jatropha, cotton and canola. But, in addition to the potential for producing bioenergy, some commodities, such as oil palm, coconut, cotton, cassava, sugar cane, and sago, is also a source of commodities for food and feed. Development of food commodities as a source of bioenergy feedstock because it is considered unethical to compete with food and feed ingredients. Advantages of physic nut (Jatropha curcas Linn.) oil as biodiesel oil excluding edible oil category (edible oil) so that their use does not interfere with the supply of edible oil requirement. In addition to developed areas dry and marginal lands. Potential dry land region of eastern Indonesia area ±20 million ha. Besides, there are other benefits that can be developed as an ingredient for the manufacture of soap, medicines, chemicals and cake/waste to organic fertilizer because it contains nitrogen and other organic materials. To make jatropha as an either-scale farming households and small and medium scale large, growing conditions and cultivation techniques need to be well known because it influences on productivity. Besides that, it is necessary the existence of high-yielding varieties that have high production potential, especially on dry land.
Biodiesel has several advantages over other energy sources that is more environmentally friendly because it produces better emissions, higher combustion efficiency, biodegradable, renewable and increase self-sufficiency in fuel supply, as it can be produced locally [1] . In 2025, Indonesia's biodiesel needs is predicted to reach totally more than 7 million tons of biodiesel [1] . Jatropha is one of the oil plant producers, which can be processed to be the substitute fuel for diesel. Some reasons why the researcher chooses: Jatropha's oil cannot be used for cooking oil, it can be planted with other crops, it can be used as an alternative crop on marginal land and dry climate, it can be used as the greening plants, it can be produced up to the age more than 30 years, as an additional source of income for farmers on marginal land, and its cultivation and technology processing is quiet easy, and it allows to be processed from household industry scale up to large industry.
Jatrophas' productivity level is influenced by the use of genetic potential of seeds, environmental conditions and crop's technology management. Although Jatropha plants are known to grow in dry climates and marginal land, does not mean that these plants do not require water and optimum supply of nutrients for optimum production. The Indonesian's Directorate General of plantations in attempt to fulfill Jatropha superior seed, starting in 2005/ 2006 has built a garden area of 50 hectares of seed parent and the rest is expected from the role of the community or private parties [2] . In Indonesia, the Jatropha germ plasm collection started in 2005-2006, limited to nine provinces covering 54 districts where it has collected more than 200,000 plants from cuttings and seeds, planting material was planted in three gardens they are Pakuwon-Sukabumi, Muktiharjo-Pati, and Asembagus-Situbondo. This material has been selected for 2006 and resulted in three populations of each IP1P, IP1M, IP1A [3] . Sudarmo have identified seven accessions physic nut which has high productivity expectations [4] . Sri Yulaikhah and Kholid crossing the accessions which have hight productivity [5] . However, the overall accession obtained proved to require a substantial input to support the production, besides that it is less tolerant of drought. The development area of physic nut in an effort to supply biodiesel raw material in Indonesia is predicted in 2025 about 2.4 million ha, but the land cultivation of physic nut it is preferred on dry land and non-productive land [6] .
In plant's breeding activities, crossing is one of the important processes in the assembly of plant varieties to produces desirable progenies. The terminology of plant breeding is identical by crossing different varieties or species to obtain the desired type [7] . The research team has conducted various crossing accession activities of physic nut to get result of crossing that has a high production potential and drought tolerant [8] . Preliminary testing results shows 100 seed weight ranged from 62.59 grams to 75.48 grams [8] , and the eleven numbers crossing result and its nine elders, are then tested on four field site planting [9] .
The purpose of this research is to obtain information productivity per hectare and seed oil content eleven numbers of physic nut hybrids and their parental in four dry lands. 
MATERIALS AND METHODS

Research Sites
Planting Material
The planting materials used are in the form of 30 cm long stem cuttings of J. curcas L. with its diameter between 2.5 to 3.0 cm cuttings. The materials used are the eleven result numbers of physic nut hybrids, they are: SP38 × HS49, SP8 × HS49, SP8 × SP16, SP8 × SP38, XHS 49, SM35 × HS49, SM35 × SP38, IP1A × HS49, IP1A × SP38, IP1P × HS49, IP1P × SP38, and nine of their parental, they are: HS49, SP16, SP38, SP8, SP33, SM35, IP1A, IP1P [10] . General information of planting materials are shown on the Table 2 below.
The Implementation of Research Activities
The aeration holes are main requirements because the roots of physic nut is resistant to pool of water. Physic nut plant nursery is done by using polybag 15 × 25 cm sized with aeration holes on each side of the polybag.In the preparation the planting medium, chunks of land crushed and then continue filtered and mixed with manure. The media used in this research is soil and manure with the ratio 3:1. The media put into the polybag with approximately 3/4 of the polybag and then organized neatly on the prepared nursery seedbed. The polybags are neatly arranged and were each given a crossing code number, which the seeds will be planted. The making the planting hole is carried out with holes sized 30 × 30 × 30 cm with plant spacing 2 × 2 m (the population 2500 plants per hectare). Each holes are filled with 2 kg of manure per hole. In the planting process, every number of crosses repeated 3 times with a sample of 10 plants per repetition. The artificial fertilizer given was 20 g of urea, 50 g SP-36 and 10 g KCl in the first year, with the repetition twice: once after one month planting and after the plants start flowering. The planting of seeds in field is done when the seeds of physic nut reach the age of 60 days. There were not any watering given during the plants' growth period in the field, the availability of water depends on the rainy season.
On the second year activities, there were fertilization activities by giving 40 g of urea, 100 g SP-36 and 20 g KCl on each plants, which are given in two phase. The first fertilization phase were given two weeks after the first harvest, while the second fertilization were given at the second generative phase of early flowering. On the second year of plant caring, there were still no watering treatment given.
Observation and Data Analysis
Observation was performed during the generative phase of plant at the second stage of harvest. The Jatropha's production observation is done to the number of fruits per plants, seeds' dry weight per plant, 100 seed's dry weight, and the oil content [11] . Observation toward the seed dry weight and dry weight of 100 seeds were done periodically on every harvest with the criteria that the Jatropha's fruit color must be yellow. The observation of seed oil content were performed at the end of the research, by using the Soxhlet method. The dry jatropha seeds are weighed about two grams and then grinded. Next, the seeds are put into the soxhlet extraction tube. Cooling water were flown through the condenser, the extraction tube were mounted on the distillation device by using acetone solvent for about four hours. After the residue in the extraction tube are stirred, the extraction then continued by using the same solvent for two hours. Acetone which contains oil extract moved to the clean weighing bottle to know its weight, then evaporated with a water bath until it is slightly solid. The drying continued in the oven until the weight are constant, residue weight in the bottle is stated as fat and oil weight.
The collected data were then calculated its average value and standard deviation, and then displayed in the form of average (±) and standard deviation table.
RESULTS
The Production of Seeds Dry Weight per Hectare
The production of physic nut plant are determined by its seeds dry weight. The average of physic nut hybrid's seeds dry weight production, which had been planted on four site of dryland in generative phase, is shown in Table 3. Table 3 shows that the highest level of seeds dry weight productions per hectare is reached on the crossing between SP38 × HS49 in Kedung Pengaron site, Pasuruan (1170 kg/hectare). It is then followed by the crossing between SP8XHS49 which is also produced in Kedung Pengaron site, Pasuruan (1110 kg/hectare). However, of all crossing in general, the planting in JoronganLeces, Probolinggo land produced the highest average of physic nut seeds dry weight, which is 562.25 kg/hectare. The difference on the level of production among the planting site are highly enough proved. It is shown by the data obtained from Oro-oro Pule planting site at Kejayan Pasuruan, the average level of production from all crossing is only 164.225 kg/hectare. On each crossing treatment, the average of highest seeds dry weight from all the planting sites are reached on the crossing between SP38 × HS49 (658.75 kg/hectare) and SP8 × HS49 (607.5 kg/hectare).
The hybrid result from the crossing between SP38XH S49 in Oro-oro Pule Pasuruan, Kedung Pengaron Pasuruan, and Jorongan Probolinggo planting site tend to produce higher seeds dry weight compare to the other result of crossings in same location. However, in Kalipare, Malang, the crossing between SP8XSP38 produces high seeds dry weight. In general, the data shows that the hybrid from the crossing result shows the average of higher-level production compare to its parents. Figure 1 shows the fruits' morphology of the of Jatropha's SP38XHS49 and SP8XHS49 hybrids produced during the research process. While Figure 2 shows the Morfology of physic nut seeds of 10 numbers hybrids.
The Average of 100 Seeds' Dry Weight
The data shows the dry weight of 100 seeds produced ranged from 54.03 grams to 68.29 grams. The highest dry weight of 100 seeds of physic nut obtained in crosses between IP1P × HS49 in Kalipare, Malang with dry weight of 100 seeds 68.29 grams. The average dry weight of 100 seeds the highest of the four locations obtained from the cross between IP1P × HS49 (64.63 grams).
The average of 100 seeds dry weight from twenty number physic nut hybrids cultivation in four dry lands as shown in Figure 3 . From all crossing numbers, the average shows that the highest 100 seeds' dry weight is reached in Kalipare-Malang planting site (61.755 gram) (Figure 4) . While the average from four planting sites shows that, the result of 100 seeds' dry weight is reached by the crossing between IP1P XHS49, which is 64.63 gram (Figure 3) . 
Seeds Oil Content
Jatropha fruits' harvesting should be done at the fruit appears to have yellowish color. The total harvested seeds will then dried under the sunlight for 5 to 6 days then it is weighed for its dry weight. The dried beans are then analyzed their levels of oil content. The result of Jatropha seeds oil content analysis shows that the average of physic nut seeds oil content is ranging from 27.04% up to 35.24% based on the analysis result. The highest content is reached from the crossing result between SM35XSP38 in Kedung Pengaron land, Pasuruan (35.24%). Of all four dry land planting sites tested, the highest seed oil content is reached by the crossing between SM35XSP38 (32.035%).
The average of seeds oil content (%) of physic nut hybrids and their parental in four dry lands, as shown in Figure 5 . The highest seed oil content (%) is reached from SM35XSP38 hybrids (32.035%). Figure 6 shows the average of seeds oil content (%) of number of Jatropha's hybrids from four dry lands. From all crossing numbers, the average shows that the highest seed oil content is reached in Kedung Pengaron, Pasuruan (31.41%).
DISCUSSIONS
The tendency of crude oil consumption improvement results on the need for renewable energy sources utilization as the important part of energy diversification program. Jatropha is the perennial plant whose seed contains oil, which can be used as the diesel fuel substitute. The purpose of plant crossing is to combine a number of characteristics possessed by the parental genotype so that it will give a number of new genotypes results with the characteristics passed down by their parental. In the jatropha plant which has unisexual flowers where the male flowers and female flowers separate [12] the implementation of crossing is relatively easy to be done, especially in the castration. The stamen of Jatropha plant can be found inside the male flower while the pistil can be found inside the female flower, therefore it is highly possible to do the crossing easily. However, until nowadays, the process of crossing the Jatropha plant has not commonly been done yet and the success of the process of the Jatropha plant's crossing is determined by the castrated process, pollination, and age of the female flower. The good pollen comes from the fresh male flower with yellow color and aged not more than one day [13] . Up to now, the actual production level of Jatropha is still much lower than its potential. [4] identified seven accessions Jatropha which has high productivity expectations, the HS49 (1097.50 kg/ha), SP16 (977.50 kg/ha), SP38 (912.50 kg/ha), SP8 (656.07 kg/ha), SM-33 (622.50 kg/ha), SP-34 (578.33 kg/ha), and SM35 (500 kg/ha). From the mass selection, it has produced IP-1 which has been generated by the production potential of 4 -5 tons/ha, in 5th year and IP-2 with a potential production of 7 -8 tonnes/ha in 5th year [3] . This research was conducted on marginal lands that have limited sources of water, therefore the cultivation process was conducted without watering (it is only depending on the rainy season). In this research activities, the selected planting sites did not get rain from the end of March 2012 to October 2012. The plants' strength to survive in minimum water condition depends on the plants rooting conditions. Jatropha plants have roots that spread throughout the underground, able to penetrate the layers of soil and look for water resources that are deep into the ground, so it is resistant to the drought and able to grow on marginal lands [14] .
The collected data from the research results shows that the variety of plants' seeds production level from one hybrid number nor one of their parental in different planting sites is enormous. As an example, the hybrid between SP38XHS49 produces 1170 kg/hectare average of seeds dry weight in Kedung Pengaron land, Pasuruan. However, in Oro-oro pule-Kejayan, Pasuruan, the hybrid only produces 255 kg/hectare of seeds dry weight. According to [15] the combination of environmental factors, genetics and physiological, have a role in determining the potential of plant production.
Jatropha requires a rainfall of at least 600 mm/year [16] . In the areas where the humidity is not become the limit factor (for example: drainage or enough rainfall) Jatropha can be productive all year, but can not stand in water saturated soil conditions. Although the dry climate of increasing seed oil content, the prolonged drought causes Jatropha leaves fall to save water that would cause the stagnation of growth and if it grows is very dry areas, generally not more 2 -3 m high [17] . Furthermore, considering the important role of water and the high needs for water, the plant requires a constant source of water for its growth and development. From the observations, the average data of seed production per hectare at each location shows that the plants which are grown in Jorongan, Leces Probolinggo, produces more seeds compare to the other three planting sites. The environmental conditions of Jatropha's growing needs highly nutrients, water, and sufficient oxygen by the time the seeds are germinated until the harvest time. In the phase after antesis up to the fruit's formation, fruit's filling, and fruit's maturation needs highly nutrients and water.
Jatropha plant has the ability to grow on marginal land, however to be able to grow and produce the optimal distance of the plants require fertilization. On the development of Jatropha plants in dry land where it is not possible to perform watering or drainage, the planting was performed by using 1 -2 month old seeds that are planted at the beginning of the rainy season. Giving organic matter on plant holes plays an important role to keep the soil humidity around the roots. According to [18] , at the extensive cultivation in rain fed areas, water storage techniques is needed to be done in the rainy season which can then be used to water the plants in the dry season.
Jatropha seeds contain approximately 25% -30% oil and from the kernel contain 50% -60% oil [19] . [20] explain that Jatropha seed oil content is quite high so that it can be used to substitution of diesel oil. Figure 5 shows the oil content of some number of Jatropha's hybrids results (%) from various plant sites. The data shows the resulting seed oil content ranged from 27.04 to 35.24 percent. The highest content of seed oil achieved by the crossing between SM35 × SP38 (32.035%).
The process of flowers pollination on the Jatropha plant is less in unison, so the fruit harvest was done in stages according to the fruit level of maturity. Jatropha fruit can be harvested when the color of fruit skin turns to yellow. The way of individuals harvesting that is based on its skin color is an effective way of harvesting the fruit. The result of the research showed that the jatropha seeds that are harvested when the fruit is yellow can produce oil content ranging between 28% -30% [21] .
CONCLUSIONS
The results showed that SP38XHS49 hybrid on field Kedung Pengaron, produces the highest seeds dry weight per hectare (1170 kg/ha) with dry weight of 100 seeds (62.33 gram) and the oil content is 32.56%. The highest average of dry seed productions from all planting sites achieved on the crossing between SP38XHS49 (658.75 kg/hectare) and followed by SP8XHS49 (607.5 kg/hectare). If the comparison of the four locations, the highest average productivity of Jatropha plants achieved on location Jorongan, Leces, Probolinggo. In general, the data proves that the hybrid result from the crossing shows the higher production level compare to their parental.
The dry weight of 100 seeds produced ranged from 54.03 grams to 68.29 grams. Of all four planting sites, it shows that the highest 100 seeds dry weight achieved by the crossing between IP1PXHS49 which is 64.63 grams. The seed oil content ranged from 27.04 to 35.24 percent. The highest average of seed oil content achieved by the crossing between SM35XSP38 (32.035%).
